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BDF ICR GFP F BDF
ICR SLC GFP
GFP IVIS Imaging System
Xenogen, Alameda, CA
FACS Calibur ; Becton Dickinson, Franklin Lakes,
NJ
GFP F F
GFP Wistar Tg GFP SYBR Green Real-
CAG cytomegalo- time PCR
virus early enhancer chicken beta-actin DNA ng l
GFP TaKaRa SYBR Premix Ex Taq Rox plus
Sal Pst PCR
Forward primer ’-ACCACTACCTGAGCAC-
CCAGTC- ’ Reverse primer ’-ATCCATGCCGAGAG-
TGATCC- ’ PCR
BDF IU PMSG
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Fig. IVIS GFP A : IVIS B : IVIS
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Fig. FACS GFP GFP F GFP
GFP Founder
















  	 
    
 	 
  !" # $ %&' ()*+
 ,-./0	 
1  2 3456
     /7 89  :; <
=> </ /?1@A <0B   / 1=> CD








 $ :; /  M
$=> N/O PQE6 :
R $;  :; 1 =>  $







$  $ $ $
$ $
 $ $  $  U
V WXYZ/ [J\.Y]^_`,-./# 	 a
7 82bcd e Cf56gh2  h
ijklH< ! 
[J\.Y]^_` /m n1 7 8/7
89 1oH!p )G q0rs 7 8
:;9tum 2v q6w xy  56 1
qz! 7 8tu{<0C y 7 89
/ 20 |}/~)1 7 89 
  1 \_
[X\
O ~< !  uv
{<2)l 1 G 
1 /v0 2 )GC  2 0
H  u 5\>\/2
/)1  / 1=> 	:; <  0 / 2G |}/~
66  ¡ 	 `/?26 1:; <=> /7 89 2v
6GB i¢/  1 7 8£¤ )l¥)0 £¤J  q/D )
Jtu )G 2¦§¨E6 |}/ G{<2 0B
,-./ © 2ª«£¤J¬ 0B! 1­W¤Y\I /,®\¯`<
5B°! / 1 )G ±B! P !oH! ²)G<E6! 2 ³´\¯`/H
!  2 56/1 µ <  E¶ ¡ /·¸2¹ E6! 
{º)G »/<{º £¤J0¸¼<!  5 /D// D )l0 ½ /
    
   	
  
   
     




    
 
    
    
! "
#$ % & 
  ' & 
% ( ) * 
&  )+  
 ,'  
-  - -
  . /
-
0 1 2 # 3'
4 / 
     56
 -    7
   7 8
 1 9
* : ; 
<= 39 > 8
  ?* @ AB#$  C
& D E
GFP 63
, , , ,
Fig. GFP GFP F
GFP Tg GFP
Fig. SYBR Green Real-time PCR GFP GFP
Ct GFP F Ct
Wild Ct .
Real-
time PCR PCRFig. GFP GFP
























































  !"#$% &












































AKAI OKAWARA ANAKA OBAYASHI
AKAMURA UME URAKAMI AKAHASHI
OFFMAN
ORDON CANGOS LOTKIN ARBOSA
AKEUCHI ONNO AKAMATA OSHINO
ULBATSKI OTHE EATING AKAMATA





CHIDA AKAMATA AYAKAWA ENO
KEDA HIMADA AMAMOTO AGAWA
NOUE HSAWA URAKAMI IMURA
AKAMATA ATO ANEKO AKAHASHI
RAT IBBONS ZUCIDLO ESPESS KADA ZAWA RANCIS EONE
UMLIN TICE OBAYASHI
AWARASAKI CHIYAMA IRAO ZUMA
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EURTS OLLIER EURTS SETH
ELL U UCITO ODBOUT URAKAMI OBAYASHI
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OPOVA ENTZSCH ADER RIVOKHARCHENKO
AKAHASHI URAMOCHI OYAGI ASHIMOTO
TO ITO AGIHASHI AWAI IYOSHI
ESSON ESLAN ENORET NEGON
IYOSHI ASAI AKAMATA OBAYASHI
ALMITER RINSTER AMMER EDA
RUMBAUER OSENFELD IRNBERG
VANS
ESSON EMY ENORET SAL
NEGON
AKURAI AMIYOSHIM ATANABE ATO
HINDO ANG IN HANG HEN
ASAKI UEMIZU HIMADA ANAZAWA
IWA AMIOKA OMIOKA OTOMARU AMAGUCHI UBO URAKAMI AKAHASHI
IRAKAWA, TO HIOZAWA AEDA TO AKAMATA OBAYASHI OSHIDA
OSOKAWA OSHIKAWA TAMI
ANIOKA AMAOKI ABU KANO
OMURA
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A. ( ) Generation and characterization of a T , L., R , S., M , S., U , C., and
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PCR of a crude DNA solution. , gene in transgenic rabbits as reported by green
( ), . ﬂuorescent protein. , ( ),
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O , R., K , M., T , I., S , Y., Y , Y., K , T., M , T., T ,
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This study aimed to establish green ﬂuorescent protein (GFP) transgenic mice as a model in
biomedical research. The GFP gene construct was designed to express ubiquitously because it is
used in several research ﬁelds. A fusion DNA construct of GFP under the control of a hybrid
cytomegalovirus early enhancer and chicken beta-actin (CAG) promoter was injected into the
pronuclear cell of a BDF mouse according to the authentic method, and a GFP transgenic mouse
line was established. The GFP expression proﬁle at each developmental stage from early embryo
to adulthood was monitored by ﬂuorescent microscopy, imaging system (IVIS) or ﬂow
cytometry. The genotype of the GFP transgene in each mouse was determined by the SYBR
Green Real-time PCR method. GFP expression in all tissues was ubiquitous and abundant, even
in the developmental stage. The peripheral luecocyte of the GFP mouse consisted of more than
GFP-positive cells. The results of Real-time PCR demonstrated that the method could
accurately distinguish the hemi and/or homo genotype of each GFP mouse carrying the GFP
gene. In the present study, we succeeded in establishing an original GFP transgenic mouse, and
the results showed that this mouse is a useful tool for studying cell migration and di erentiation
in biomedical research.
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